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(54) DIELECTRIC PORCELAIN COMPOSITION. ELECTRONIC PART AND METHOD FOR PRODUCING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dielectric porcelain composition which can be sintered at a temperature of 
<1.200*' C in a non-oxidizing atmosphere but has a high dielectric constant, to provide a method for producing the 
same, and to provide an electronic part, such as a chip capacitor, which can be sintered at low temperature and 
whose insulating resistance accelerated life is improved. 

SOLUTION: This dielectric porcelain composition comprises a main component containing a dielectric oxide having 
a composition represented by {{Ba(l-x) Cax}0)A(Ti(1-y)Zry)B02 and a subsidiary component containing one or 
more substances selected from the oxides of Sr. Y. Gd, Tb, Dy. V. Mo. Zn, Dd. Ti. Sn. W. Mn, Si and P and/or 
compounds giving the oxides after sintered. The subsidiary component is contained in an amount of 0.001 to 5% in 
terms of the oxides on the basis of the total amount of the composition. The symbols A, B, (x), and (y) exhibiting 
the composition ratio in the formula representing the main component have the relations: 0.990^A/B<1 .000, 0.01^ 
(x)<0.25. and 0.1<(y)<0,3. 
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* NOTICES * 

JPO cmd KCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The principal component containing the 
dielectnc oxide of the presentation shown, It has an accessory constituait including one or more kinds 
chosen from the compound which tums into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking, said accessory constituent - the constituent whole -- 
receiving - oxide conversion - 0.001 -5-moI % - the dielectric porcelain constituent the notations A, 
Bx, and y which show the presentation ratio in the formula in which being contained in and showing 
said principal component have the relation of 0.990 <=A/B<1.000, 0.01<=x<=0.25, and 0.1<=y<=0.3. 
[Claim 2] the compound which tums into an oxidation compound of Li after the oxidation compound of 
Li, and/or baking to the whole constituent - oxide (Li2 O) conversion - 0.01-15-mol % - the dielectric 
porcelain constituent according to claim 1 characterized by containing. 

[Claim 3] The dielectric porcelain constituent according to claim 1 or 2 with which the dielectric 
porcelain constituent after baking is characterized [ which is contained 0.01-10000 ppm by oxide (Li2 
0) conversion ] by the oxidation compound of Li, and the becoming compound after the oxidation 
compound of Li, and/or baking. 

[Claim 4] The process which carries out temporary baking of the accessory constituent including one or 
more kinds chosen from the compound which tums into these oxides after the oxide of Sr, Y, Gd, Tb, 
Dy, V, Mo, Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking at 500-1000 degrees C beforehand, The fine 
particles obtained by this temporary baking, and {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The 
manufacture approach of a dielectric porcelain constituent of having the process which mixes the 
principal component containing the dielectric oxide of the presentation shown. 
[Claim 5] The manufacture approach of a dielectric porcelain constituent according to claim 4 of having 
fiulher the process which mixes the oxidation compound of Li, and the becoming compound after the 
powder obtained at said temporary baking process, the oxidation compound of Li, and/or baking. 
[Claim 6] It is the electronic parts which have a dielectric layer, and said dielectric layer is { {Ba(l-x) 
Cax [ ]} 0} A. (Ti(l-y) Zry) B 02 The principal component containing the dielectric oxide of the 
presentation shown, It has an accessory constituent including one or more kinds chosen from the 
compound which tums into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, Cd, Ti, Sn, W, 
Mn, Si, and P, and/or baking, said accessory constituent ~ the constituent whole ~ receiving'-- oxide 
conversion - 0.001 -5-mol % ~ the electronic parts the notations A, Bx, and y which show the 
presentation ratio in the formula in which being contained in and showing said principal component 
have the relation of 0.990 <=A/B<1.000, 0.01<=x<=0.25, and 0.1<=y<=0.3. 

[Claim 7] Electronic parts according to claim 6 with which said dielectric layer is characterized [ which 
is contained 0.01-10000 ppm by oxide (Li2 0) conversion ] by the oxidation compound of Li, and the 
becoming compound after the oxidation compound of Li, and/or baking. 

[Claim 8] The process which carries out temporary baking of the accessory constituent including one or 
more kinds chosen &om the compound which tums into these oxides after the oxide of Sr, Y, Gd, Tb, 
Dy, V, Mo, Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking at 500-1000 degrees C beforehand, The fine 
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particles obtained by this temporary baking, and {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The 
process which mixes the principal component containing the dielectric oxide of the presentation shown. 
The process which produces a dielectric paste using the mixed fine particles, and the process which 
produces the paste for internal electrodes. The manufacture approach of electronic parts of having the 
process which carries out the laminating of said dielectric paste and the paste for internal electrodes by 
nims, and the process which calcinates said dielectric paste and the paste for internal electrodes by 
which the laminating was carried out by turns. 

[Claim 9] The manufacture approach of electronic parts according to claim 8 of having further the 
process which mixes the oxidation compound of Li, and the becoming compound after the powder 
obtained at said temporary baking process, the oxidation compound of Li, and/or baking. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration, the electronic parts using the dielectric 
porcelain constituent as a dielectric layer, and those manufacture approaches of the dielectric porcelain 
constituent used as a dielectric layer of for example, a laminating mold ceramic condenser etc 
[0002] 

[Description of the Prior Art] Conventionally, a laminating mold ceramic condenser carries out the 
laminating of the green sheet of two or more sheets which printed conductive paste on the green sheet 
which consists of a predetermined dielectric porcelain constituent, and printed this conductive paste, 
calcinates a green sheet and an intemal electrode in one, and is formed. And what is indicated by the 
patent number No. 2787746 of a high capacity ingredient for example, by the ceramic capacitor is 
conventionally known as a nonreducible dielectric porcelain constituent which can use base metal as an 
intemal electrode. 

[0003] The dielectric porcelain constituent indicated by this official report is {(Ba(l-x) Cax Sry ) 0} A. 
(Ti(l-z) Zrz ) B 02 Let the dielectric oxide shown be a principal component. However, it is 1 000 

<=A/B<1.020, 0.01<=x<=0.25, 0<=y<=0.05, and 0.05<=z<=0.20. 

[0004] However, in this dielectric porcelain constituent, a high burning temperatm-e of 1220 degrees C 
or more is required for baking of what can suppress the reduction reaction of the dielectric materials 
generated at tiie time of baking. 

[0005] Moreover, what is indicated by JP,10-279353,A, JP,6-14496,B, and JP,4-367559,A is known in 
recent years as a dielectric porcelain constituent in which low-temperature baking is possible. In JP,6- 
14496,B, it is {(Ba(l.x) Cax ) 0} m. (Ti(l-y-z) Zry Rz ) 02-z/2 The principal component with which it 
is expressed, and Si02 Li2 The dielectric porcelain constituent which comes to calcinate mixture with 
the addition component which consists of O and MO (MO is BaO etc.) is indicated. However, R in a 
principal component is rare earth elements, such as Y, and is 1 .00<=m<=l .04. 
[0006] Temporary baking of the principal component is carried out at 1200 degrees C, temporary 
quenching of the addition component is carried out to this official report at 1000 degrees C, the 
temporary-quenching powder of a principal component and an addition component is mixed, a slurry is 
formed with this mixed powder, and it fabricates in a predetermined configuration, and has indicated 
that a sintered compact is obtained by calculating at 1 150 degrees C. 

[0007] Moreover, in JP,4-367559,A, it is m(Ba(l-x) Cax ) (Ti(l-y) Zry ) n. 03 The porcelain constituent 
expressed with +aMl-hbM2+cM3 is indicated. However, as for compounds, such as Mn, and M2, Ml is 
[ the compound of Si and M3 ] the compounds of Y. 

[0008] this official report - BaC03 CaC03 Ti02 Zr02 Si02 Y2 03 etc. - powder is mixed, temporary 
quenching of this powder is carried out at 1050-1240 degrees C, a Plastic soHd is produced using this 
temporary-quenching powder, and it is indicated by calcinating at 1300-1400 degrees C that a sintered 
compact is obtained. In these dielectric porcelain constituents, even if it calcinates by the reducing 
atmosphere, porcelain is not retumed, but a long lasting chip capacitor can be obtained. 
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[0009] Moreover, in JP, 10-279353, A, it is {(Ba(l-x) Cax) 0} A. (Ti(l.y) Zry ) B 03 It considers as a 
principal component and the dielectric porcelain constituent which contains the oxide of Y, Li, B, or Si 
as an accessory constituent is indicated. However, it is 0.990 <=A/B<1.02, 0.01<=x<=0.10, and 
0.15<=y<=0.25. Furthermore, in JP,1 1-130531,A, it is {(Ba(l-x) Cax) 0} A. (Ti(l-y) Zry ) B 03 It 
considers as a principal component and the dielectric porcelain constituent which contains the oxide of 
Y, Si, Ba, and calcium as an accessory constituent is indicated. However, it is 0.98 <=A/B<1.01, 
0.01<=x<=0.10, and 0.15<=y<=0.25. 

[0010] However, in the dielectric porcelain constituent shown in these official reports, while there was a 
problem in respect of lamination, technical problems, like burning temperature is high occurred. 
[001 1] A laminating mold ceramic chip capacitor carries out the laminating of the paste for internal 
electrodes, and the paste for dielectric layers by the sheet method, print processes, etc., really carries out 
coincidence baking, and is usually manufactured. Generally, although Pd and Pd alloy are used, since Pd 
is expensive, comparatively cheap nickel and nickel alloy are being used for an intemal electrode. By 
the way, when forming an intemal electrode with nickel or nickel alloy, if it calcinates in atmospheric 
air, an electrode will oxidize. 

[0012] For this reason, generally after the debinder is calcinating by oxygen tension lower than the 
balanced oxygen tension of nickel and NiO. In this case, in order to attain ebumation of dielectric 
materials, it is usually Si02 as sintering acid. It is added. Moreover, in order to prevent the fall of the 
insulation resistance by reduction of a dielectric layer etc., addition, calcium permutation, etc. of Mn are 
performed. 

[0013] However, compared with the laminating mold chip capacitor which has the intemal electrode 
made from Pd calcinated and manufactured in atmospheric air, the laminating mold chip capacitor 
which has an intemal electrode made from nickel or nickel alloy had the overwhelmingly short life of 
insulation resistance, and had the problem of being unrehable. 

[0014] However, this problem contains the dielectric oxide which was proposed by this invention person 
etc. and which has a certain specific presentation as a principal component. The dielectric materials 
which carried out the amount addition of specification of the one or more kinds chosen from the 
compound which turns into these oxides after the oxide of Y, Gd, Tb, Dy, Zr, V, Mo, Zn, Cd, Ti, Sn, 
and P, and/or baking, It was mostly solvable with the laminating mold ceramic chip capacitor which 
carried out the laminating of the intemal electrode material of nickel or nickel alloy, and calcinated it 
(JP,3-1331 16,A). That is, as shown in this official report, when adding Y etc. as an accessory 
constituent, compared with the chip capacitor with the conventional additive-free dielectric materials, 
the life increased by about 2 to 10 times, and it became clear that the dependability which was excellent 
to some extent was acquired. 
[0015] 

[Problem(s) to be Solved by the Invention] However, in a laminating mold ceramic chip capacitor 
equipped with the dielectric layer of the above presentations, there is a problem that ebumation is not 
carried out at less than 1400 degrees C, and it is Si02 as sintering acid at the former there. It used and 
low temperature-ized baking of the above-mentioned porcelain constituent was enabled. 
[0016] However, it is [ as opposed to / like before / a principal component (A/B<1) ] Si02 as sintering 
acid. When a ratio was made [ many ], semi-conductor-ization was produced and there was a problem 
that insulation resistance was also low and accelerated agmg was also short. 

[0017] The purpose of this invention is offering the dielectric porcelain constituent which has a high 
dielectric constant, and its manufacture approach by the non-oxidizing atmosphere, although baking at 
the temperature of 1200 degrees C or less is possible. Moreover, low-temperature baking is possible for 
the purpose of this invention, and it is offering electronic parts, such as a chip capacitor whose 
accelerated aging of insulation resistance moreover improved. 
[0018] 

[Means for Solving the Problem] In the dielectric porcelain constituent with which the artificer of this 
invention etc. is used as a dielectric layer of electronic parts, such as a laminating mold ceramic chip 
capacitor Compared with the dielectric porcelain constituent of addition, such as Y, baking at low 
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temperature is enabled further and dependability is raised more to one layer. Moreover, by this high- 
reUability-ization As a result of examinmg wholeheartedly the dielectric porcelain constituent which 
makes lamination 10 micrometers or less possible for a dielectric layer, in the dielectric porcelain 
constituent of a specific presentation, it came to complete a header and this invention for the abihty of 
the purpose of this invention to be attained by pinpointing the range of a presentation ratio. 
[0019] Namely, the dielectric porcelain constituent concerning this invention {{Ba(l-x) Cax [ ]} 0} A 
(Ti(l-y) Zry) B 02 The principal component containing the dielectric oxide of the presentation shown, It 
has an accessory constituent including one or more kinds chosen from the compound which turns into ' 
these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or 
baking, said accessory constituent -- the constituent whole - receiving - oxide conversion -- 0.001-5- 
mol % -- it is contained and the notations A, Bx, and y which show the presentation ratio in the formula 
showing said principal component are characterized by having the relation of 0.990 <=A/B<1 000 
0.01<=x<=0.25, and 0.1<=y<=0.3. 

[0020] the compound which turns into an oxidation compound of Li after the oxidation compound of Li, 
and/or baking to the whole constituent preferably in the dielectric porcelain constituent conceming this ' 
invention - oxide (Li2 O) conversion ~ 0.01-15-mol % ~ it contains. 
[0021] In the dielectric porcelain constituent conceming this invention, the dielectric porcelain 
constituent after baking contains the oxidation compound of Li, and 0.01-10000 ppm of becoming 
compounds by oxide (Li2 O) conversion after the oxidation compound of Li, and/or baking preferably. 
The coiitent of the oxidation compound of Li and the becoming compound is measured by atomic 
absorption analysis etc. after the oxidation compound of Li in the dielectric porcelain constituent after 
baking, and/or baking. 

[0022] The manufacture approach of the dielectric porcelain constituent conceming this invention The 
process which carries out temporary baking of the accessory constituent including one or more kinds 
chosen from the compound which turns into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking at 500-1000 degrees C beforehand, The fine particles 
obtained by this temporary baking, and {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 It has the process 
which mixes the principal component containing the dielectric oxide of the presentation shown. 
[0023] In the manufacture approach of the dielectric porcelain constituent conceming this invention, it 
has fiirther the process which mixes the oxidation compound of Li, and the becoming compound 
preferably after the powder obtained at said temporary baking process, the oxidation compound of Li, 
and/or baking. 

[0024] The electronic parts conceming this invention are electronic parts which have a dielectric layer 
Said dielectric layer {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The principal component containing 
the dielectnc oxide of the presentation shown. It has an accessory constituent including one or more 
kinds chosen from the compound which tums into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, 
Mo, Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking, said accessory constituent ~ the constituent whole 
~ receiving - oxide conversion ~ 0.001-5-mol % ~ it is contained and the notations A, Bx, and y which 
show the presentation ratio in the formula showing said principal component are characterized by having 
the relation of 0.990 <=A/B<1 .000, 0.01<=x<=0.25, and 0. l<=y<=0.3. 

[0025] In the electronic parts conceming this invention, said dielectric layer contains the oxidation 
compound of Li, and 0.01-10000 ppm of becoming compounds by oxide (Li20) conversion after the 
oxidation compound of Li, and/or baking preferably. 

[0026] The manufacture approach of the electronic parts conceming this mvention Sr, Y, Gd, The 

process which carries out temporary baking of the accessory constituent including one or more kinds 
chosen from the compound which tums into these oxides after the oxide of Tb, Dy, V, Mo, Zn, Cd, Ti, 
Sn, W, Mn, Si, and P, and/or baking at 500-1000 degrees C beforehand. The fine particles obtained by 
this temporary baking, and {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The process which mixes the 
pnncipal component containing the dielectric oxide of the presentation shown. It has the process which 
produces a dielectric paste using the mixed fine particles, the process which produces the paste for 
internal electrodes, the process which carries out the laminating of said dielectric paste and the paste for 
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internal electrodes by turns, and the process which calcinates said dielectric paste and the paste for 
internal electrodes by which the laminating was carried out by turns. 

[0027] In the manufacture approach of the electronic parts concerning this invention, it has further the 
process which mixes the oxidation compound of Li, and the becoming compound preferably after the 
powder obtained at said temporary baking process, the oxidation compound of Li, and/or baking 
[0028] 

[Function] Its accelerated aging of insulation resistance also improves more than 40 hour (200 degrees 
C, DC8v/micrometer) while being able to calcinate the dielectric porcelain constituent concerning this 
invention at 1000-1200-degree C low temperature. Moreover, in electronic parts, such as a chip 
capacitor which uses the dielectric porcelain constituent concerning this invention as a dielectric layer, 
the way piece and **** of an intemal electrode decrease and the effectiveness which carries out 
reinforcement is acquired. 

[0029] Moreover, by the manufacture approach of the dielectric porcelain constituent concerning this 
invention, though baking at low temperature is more possible than before, the high sintered compact of 
compactness is obtained. 

[0030] Furthermore, by the manufacture approach of the electronic parts concerning this invention, 
though baking at low temperature is more possible than before, the dielectric layer which consists of the 
high sintered compact of compactness is obtained, moreover, the way piece and **** of an intemal 
electrode decrease and the effectiveness which carries out reinforcement is acquired. 
[0031] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in a drawing. Drawing 1 is the important section sectional view of the stacked type ceramic 
condenser concerning 1 operation gestalt of this invention. 

[0032] As shown in stacked type ceramic condenser drawing 1 , the stacked type ceramic condenser 1 as 
electronic parts concerning 1 operation gestalt of this invention has the capacitor element body 10 of a 
configuration of that the laminating of a dielectric layer 2 and the intemal electrode layer 3 was carried 
out by turns. The external electrode 4 of the intemal electrode layer 3 arranged by turns inside the 
component body 10 and the pair through which it flows respectively is formed in the both ends of this 
capacitor element body 10. Although there is especially no limit in the configuration of the capacitor 
element body 10, it usually considers as the shape of a rectangular parallelepiped. Moreover, although 
what is necessary is for there to be especially no limit also in the dimension, and just to consider as a 
suitable dimension according to an application, it is usually x(0.6-5.6mm) (0.3-5.0mm) x (0.3-1. 9mm) 
extent. 

[0033] The laminating of the intemal electrode layer 3 has been carried out so that each end face may be 
exposed to the front face of two edges where the capacitor element body 10 counters by tums. It is 
formed in the both ends of the capacitor element body 10, it connects with the exposure end face of the 
intemal electrode layer 3 arranged by tums, and the extemal electrode 4 of a pair constitutes a capacitor 
circuit. 

[0034] Dielectric layer 2 dielectric layer 2 contains the dielectric porcelain constituent of this invention. 
The dielectric porcelain constituent of this invention is {{Ba(l-x) Cax [ ]} 0} A. (Ti(l-y) Zry) B 02 It 
has a principal component containing the dielectric oxide of the presentation expressed, and an 
accessory constituent including one or more kinds chosen from the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Mn, Si, and P. Under the present circumstances, the amount of oxygen (O) may be 
deflected from the science stoichiometry presentation of the above-mentioned formula a little. 
[0035] X are 0.10 or less [ 0.05 or more ] preferably 0.25 or less [ 0.01 or more ] among the above- 
mentioned formula. Moreover, y is 0.2 or less [ 0.1 or more ] preferably 0.3 or less [ 0.1 or more ]. 
Moreover, A/B is 0.999 or less [ 0.995 or more ] preferably less than [ 0.990 or more ] 1.000. 
[0036] In this presentation, although x expresses calcium atomic number, this calcium acts as an element 
which raises an insulation resistance value while mainly acting as sintering stability. When x becomes 
less than 0.01, burning temperature becomes 1250 degrees C or more, and an insulation resistance value 
is 1x107. If it will be less than omega and x exceeds 0.25, specific inductive capacity cannot be less than 
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8000, and it can be satisfied with neither of the cases of the basic property as a stacked type ceramic 
condenser. Therefore, the value of x has the desirable range of 0.01<=x<=0.25. 
[0037] In said empirical formula, although y expresses the atomic number of Zr, this Zr acts as a shifter 
which mainly moves the Curie point to a low temperature side. If dielectric loss will exceed 8% if y 
becomes less than 0.1, and y exceeds 0.3, specific inductive capacity cannot be less than 8000, and it can 
be satisfied with neither of the cases of the basic property as laminating ceramic KONDE <= NSA. 
Therefore, the value of y has the desirable range of 0.1<=y<=0.3. 

[0038] If A/B becomes less than 0.99, while abnormality grain growth of a dielectric layer will arise in 
said empirical formula at the time of baking, an insulation resistance value is 1x107. If it becomes under 
omega and A/B exceeds 1 .00, a degree of sintering will fall and a precise sintered compact will not be 
obtained. Therefore, the range of A/B of 0.99 <=A/B<1 .00 is desirable. And a different point from the 
conventional dielectric porcelain constituent is in adding an accessory constituent in A/B<1, and the 
point which adds Li oxidation compound. 

[0039] Thus, by adding an accessory constituent, low-temperature baking can be attained without 
degrading the dielectric characteristics in the range of A/B<1 of a principal component, the poor 
dependability at the time of carrying out lamination of the dielectric layer can be reduced, and 
reinforcement can be attained. 

[0040] In this invention, if an accessory constituent becomes less than [ 0.001 mol % ] to the whole 
constituent, a degree of sintering v^dll fall and a precise sintered compact will not be obtained. Moreover, 
when five-mol % is exceeded, an insulation resistance value is 1x107. It will be less than omega and the 
basic property as a stacked type ceramic condenser cannot be satisfied, this accessory constituent is 
chosen from the compound which turns into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking -- one or more kinds are included three or more kinds 
preferably, this accessory constituent - the constituent whole ~ receiving -- oxide conversion - it is ~ 
0.001 -5-mol % - it is contained. By including such an accessory constituent in the above-mentioned 
mol % range, the elevated-temperature load life of a ceramic condenser with the dielectric layer which 
calcinates a constituent and is obtained improves. 

[0041] Preferably flie compound which turns into an oxide by the oxide of manganese, and/or baking as 
an accessory constituent oxide (MnO) conversion - 0.03-2-mol % ~ desirable ~ 0.2-1.3-mol % - They 
are oxide (Y2 03 ) conversion about the compound which turns into an oxide more preferably by 0.2- 
0.4-mol the oxide of % and an yttrium and/or, and baking. They are oxide (V2 05 ) conversion 
preferably about 0.08-0.45-mol % and the compound which turns into an oxide more preferably by 0.2- 
0.4-mol the oxide of % and vanadium and/or, and baking. 0.05-0.5-mol % ~ They are oxide (W03 ) 
conversion about 0.005-0.5-mol % and the compound which turns into an oxide preferably by 0.01-0.1- 
mol the oxide of % and a tungsten and/or, and baking. 0.005-0.3-mol % ~ desirable ~ 0.01-0.2-mol % - 
more ~ desirable - about 0.01-0.1 mol % ~ it contains. By making such an accessory constituent 
contain in the above-mentioned range, especially the degree of sintering in low temperature improves. 
Moreover, nickel oxide, Mb oxide, Mg oxide, Co oxide, Hf oxide, etc. may contain about 0.5 or less % 
of the weight as the sum total of an accessory constituent in addition to the above-mentioned accessory 
constituent. 

[0042] Moreover, it is desirable to have added 0.01-1 5-mol % for the compound (for example, silicic 
acid compound of Li) which turns into an oxide of Li after the oxidation compound of Li and/or baking 
as sintering assistant ** by oxide (Li2 O) conversion to the whole constituent with the dielectric 
porcelain constituent concerning this invention. 

[0043] These amounts are in the inclination for the electrical property of the ceramic condenser obtained 
to fall, while the degree of sintering of a dielectric porcelain constituent will fall, if it separates from the 
aboye-n^entioned range. In addition, although you may add directly to a dielectric porcelain constituent, 
calcinating a dielectric porcelain constituent in the controlled atmosphere containing Li can also make Li 
oxide contain in the sintered compact obtained. However, it is desirable to include Li in a controlled 
atmosphere by 0.01-150000 ppm by oxide (Li20) conversion. When it comes to less than 0.01 ppm, a 
degree of sintering falls, and a precise sintered compact is not obtained. Moreover, when it exceeds 
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1 50000 ppm, an insulation resistance value is 1x107. It will be less than omega and the basic property as 
a stacked type ceramic condenser cannot be satisfied. 

[0044] After carrying out temporary baking of the above-mentioned accessory constituent at 500-1000 
degrees C beforehand, its approach of carrying out adding after mixing into a principal component is 
desirable to low-temperature baking, and its approach of carrying out adding after mixing of this 
accessory constituent and the oxidation compound of Li into a principal component is still more 
desirable to low-temperature baking. 

[0045] As a resuU of measuring by atomic absorption analysis etc., the dielectric layers after baking 
obtained by these approaches are the oxide (Li2 O) conversion about Li, and it is still more preferably 
desirable preferably 1-5000, and to contain 1-500 ppm preferably especially 0.01-10000 ppm. 
[0046] In addition, what is necessary is just to determine suitably terms and conditions shown in 
drawing 1 , such as the number of laminatings of a dielectric layer 2, and thickness, according to the 
purpose or an application. Moreover, a dielectric layer 2 consists of a grain and 1% or less of a grain 
boundary phase, and a certain thing is [ the mean particle diameter of the grain of a dielectric layer 2 ] 
desirable about 1-5 micrometers. 

[0047] This grain boundary phase usually uses as a component the oxide of the quality of the material 
which constitutes dielectric materials or an internal electrode ingredient, the oxide of the quality of the 
material added separately, and the oxide of the quality of the material mixed as an impurity still in 
process, and usually consists of glass thru/or glassiness. 

[0048] Although especially the electric conduction material contained in the intemal electrode layer 3 
internal-electrode layer 3 is not limited, since the component of a dielectric layer 2 has reducibility- 
proof, base metal can be used. As a base metal used as electric conduction material, nickel or nickel 
alloy is desirable. As a nickel alloy, the alloy of one or more sorts of elements and nickel which are 
chosen from Mn, Cr, Co, and aluminum is desirable, and, as for nickel content in an alloy, it is desirable 
that it is 95 % of the weight or more. In addition, in nickel or nickel alloy, various minor constituents, 
such as P, Fe, and Mg, may be contained about 0.1 or less % of the weight. Although what is necessary 
is just to determine the thickness of an intemal electrode layer suitably according to an appUcation etc., 
it is usually especially desirable that it is about 1-2.5 micrometers 0.5-5 micrometers. 
[0049] Although especially the electric conduction material contained in the extemal electrode 4 
extemal electrode 4 is not limited, Cu, Cu alloy, nickel, nickel alloy, etc. are usually used. In addition, of 
course, Ag, an Ag-Pd alloy, etc. are usable. In addition, cheap nickel, Cu(s), and these alloys are used 
with this operation gestalt. Although the thickness of an extemal electrode should just be suitably 
determined according to an application etc., it is usually desirable that it is about 10-50 micrometers. 
[0050] The stacked type ceramic condenser using the dielectric porcelain constituent of manufacture 
approach this invention of a stacked type ceramic condenser is manufactured by printing or imprinting 
and calcinating an extemal electrode, after producing the Green chip by usual print processes and the 
usual sheet method using a paste and calcinating this like the conventional stacked type ceramic 
condenser. Hereafter, the manufacture approach is explained concretely. 

[005 1] The paste for dielectric layers may be the coating of the organic system which kneaded the 
dielectric raw material and the organic vehicle, and may be the coating of a drainage system. 
[0052] According to the presentation of the dielectric porcelain constituent conceming this invention 
mentioned above, the raw material which constitutes a principal component, the raw material which 
constitutes an accessory constituent, and the raw material which constitutes sintering acid if needed are 
used for a dielectric raw material. As a raw material which constitutes a principal component, the 
compound which turns into an oxide by the oxide of Ti, Ba, Sr, calcium, and Zr and/or baking is used, it 
is chosen out of the compound which tums into an oxide by the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, 
Cd, Ti, Sn, W, Mn, Si, and P, and/or baking as a raw material which constitutes an accessory constituent 
~ three or more kinds of single oxides or multiple oxides are used preferably. [ one or more kinds of ] 
As a raw material which constitutes sintering acid, the compound which tums into an oxide by the oxide 
of Li and/or baking is used. As a compound which tums into an oxide by baking, a carbonate, a nitrate, 
an oxalate, an organometallic compound, etc. are illustrated, for example. Of course, an oxide and the 
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compound which turns into an oxide by baking may be used together. 

[0053] As for these raw material powder, a thing with a mean particle diameter of about 0.0005-5 
micrometers is usually used. What is necessary is just to perform it as follows, for example, for 
obtaining dielectric materials from such raw material powder, 

[0054] First, a start raw material is blended with a predetermined quantitative ratio, for example, wet 
blending is carried out with a ball mill etc. Subsequently, it is made to dry with a spray dryer etc., 
temporary quenching is carried out after that, and the dielectric oxide of the above-mentioned formula 
which constitutes a principal component is obtained. In addition, 500-1000 degrees C of temporary 
quenching are 500-1300 degrees C usually preferably performed in air at 800-1000 degrees C still more 
preferably for about 2 to 10 hours. Subsequently, it grinds until a jet mill or a ball mill makes 
predetermined particle size, and dielectric materials are obtained. An accessory constituent and sintering 
acid (Si02 or Li2 O) carry out temporary baking of the principal component independently, and are 
mixed by the obtained dielectric materials, respectively. A desired property will not be acquired if it 
carries out also including an accessory constituent at the time of temporary baking of this principal 
component. Moreover, an accessory constituent and Li2 Temporary baking performed including O also 
reduces the effectiveness of low-temperature baking by half. An accessory constituent and Li2 If 
temporary baking of the O is carried out at coincidence, Li compound will be generated and it will 
become remarkable highly reacting a fall or burning temperature with a principal component. 
[0055] Additives, such as a binder used in case the paste for dielectric layers is adjusted, a plasticizer, a 
dispersant, and a solvent, may be various things. Moreover, a glass frit may be added for the paste for 
dielectric layers. As a binder, for example as a plasticizer, ethyl cellulose, abietic-acid resin, poly vinyl 
butyral, etc. for example, as a dispersant, an abietic-acid derivative, diethyl oxalic acid, a polyethylene 
glycol, a polyalkylene glycol, FUTARU acid ester, FUTARU acid dibutyl, etc. For example, a glycerol, 
an octadecyl amine, a trichloroacetic acid, oleic acid. As solvents, such as OKUTA diene, ethyl oleate, a 
mono-oleic acid glycerol, a triolein acid glycerol, glyceryl tristearate, and a MENSEDEN oil, toluene, a 
terpineol, butyl carbitol, a methyl ethyl ketone, etc. are mentioned, for example. A dispersant is made, 
and in case this paste is calcinated, the rate that dielectric materials occupy to the whole paste is made 
into about 50 - 80 % of the weight, in addition in a binder, a solvent makes a plasticizer about 20 - 50 % 
of the weight 0.01 to 5% of the weight 0.01 to 5% of the weight two to 5% of the weight. And said 
dielectric materials, these solvents, etc. are mixed, for example, it kneads with 3 rolls etc., and considers 
as a paste (slurry). 

[0056] In addition, what is necessary is just to knead tiie drainage system vehicle made to dissolve a 
water-soluble binder, a water-soluble dispersant, etc. in water, and a dielectric raw material, in using the 
paste for dielectric layers as the coating of a drainage system. Especially the water-soluble binder used 
for a drainage system vehicle is not limited, for example, should just use polyvinyl alcohol, a cellulose, 
water-soluble acryhc resin, etc. 

[0057] The paste for internal electrode layers kneads and prepares the various oxide used as the 
conductor ingredient which consists of various conductive metals or an alloy, or the conductor 
ingredient described above after baking, an organometallic compound, resinate, etc. and an organic 
vehicle. 

[0058] Such mixture is used for nickel or nickel alloy pan as a conductor material used in case the paste 
for internal electrodes is manufactured. Especially a limit does not have such a conductor material in the 
configurations, such as the shape of a globular shape and a piece of Lynn, and the thing of these 
configurations may mix it. Moreover, 0.1-10 micrometers of about 0.1-1 -micrometer things should just 
usually be preferably used for the mean particle diameter of conductor material. 
[0059] An organic vehicle contains a binder and a solvent. As a binder, each well-known thing, such as 
ethyl cellulose, acrylic resin, and butyral resin, is usable, for example. A binder content is made into 
about 1 - 5 % of the weight. As a solvent, each well-known thing, such as a terpineol, butyl carbitol, and 
kerosine, is usable, for example. A solvent content is made into about 20 - 55 % of the weight to the 
whole paste. 

[0060] Thus, the laminating of the paste for internal electrode layers and the paste for dielectric layers 
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which were obtained is carried out by turns by print processes, the replica method, the green sheet 
method, etc, respectively. When you use print processes, it exfoliates from a substrate and let them be a 
layered product, after carrying out laminating printing on substrates, such as PET, and cutting the paste 
for dielectric layers, and the paste for intemal electrode layers in a predetermined configuration. 
Moreover, when using the sheet method, after forming a green sheet using the paste for dielectric layers 
and printing the paste for intemal electrode layers on this, the laminating of these is carried out and it 
considers as a layered product. 

[0061 ] Next, after cutting the layered product obtained by doing in this way in predetermined layered 
product size, debinder processing and baking are performed. And in order to make a dielectric layer 2 
reoxidate, it heat-treats. 

[0062] Although what is necessary is just to perform debinder processing on condition that usual, when 
using base metal, such as nickel and nickel alloy, for the conductor ingredient of an intemal electrode 
layer, it is desirable to carry out on condition that the following especially. 

programming-rate: 5-300 degrees C/hour - especially - 10-50 degrees C/[ an hour and ] and retention 
temperature:200-400 degree C - especially ~ 250-350 degrees C, and holding-time:0.5 - 20 hours - 
especially - 1 - 10 hours, and ambient atmosphere : Inside of air. 
[0063] The following conditions of baking conditions are desirable. 

programming-rate: ~ 50-500 degrees C/hour - especially - 200-300 degrees C/[ an hour and ] and 
retention temperature: 1000-1200 degree C - especially - 1 100-1200 degrees C, and holding-time:0.5 - 
8 hours - especially -1-3 hours, and cooling rate: - N2 controlled atmosphererhumidification of was 
done especially an hour 200-300 degrees C /an hour 50-500 degrees C / H2 Mixed gas etc. 
[0064] However, especially the oxygen tension in the air ambient atmosphere at the time of baking is 
10-7 to 10-13 10 to 7 or less atms. It is desirable to carry out in atm. It is in the inclination for an intemal 
electrode layer to oxidize if said range is exceeded, and when oxygen tension is too low not much, the 
electrode material of an intemal electrode layer is in a lifting and the inclination which breaks off about 
abnormality sintering. 

[0065] As for heat treatment after baking, it is desirable to perform retention temperature or a maximum 
temperature as 900-1 100 degrees C. It is in the mclination for nickel of an intemal electrode to oxidize if 
it is in the inclination for a life to become [ the retention temperature at the time of heat treatment, or a 
maximum temperature ] short since said under range of oxidation of dielectric materials is inadequate 
and said range is surpassed, and to react not only with capacity falling but with a dielectric base, and for 
a life to also become short. The oxygen tension in the case of heat treatment is 10-4-10-7atm more 
preferably 10 to 8 or more atms. It is desirable. Under in said range, when reoxidation of a dielectric 
layer 2 is difficult and surpasses said range, it is in the incHnation for the intemal electrode layer 3 to 
oxidize. And the following conditions of other heat treatment conditions are desirable. 
[0066] holding-time: - 0 - 6 hours - especially - 2 - 5 hours, and cooling rate: - N2 gasrhumidification 
of was especially done for ambient atmospheres an hour 100-300 degrees C /an hour 50-500 degrees C / 
Gas etc. 

[0067] In addition, N2 What is necessary is just to use WETTA etc., in order to humidify gas, mixed 
gas, etc. In this case, about 0-75 degrees C of water temperature are desirable. Moreover, debinder 
processing, baking, and heat treatment may perform each continuously, or may be performed 
independently. It is desirable to change an ambient atmosphere after debinder processing, when it 
calcinates by having changed [ without cooling ] the ambient atmosphere and carried out the 
temperature up to the retention temperature in the case of baking continuously, it subsequently cools and 
the retention temperature of heat treatment is reached when performing these continuously, and to heat- 
treat. On the other hand, when performing these independently, baking is faced, and it is N2 to the 
retention temperature at the time of debinder processing. Gas or N2 humidified After it is desirable to 
change an ambient atmosphere and to continue a temperature up fiuther, after carrying out a temperature 
up under a gas ambient atmosphere and it cools to the retention temperature at the time of annealing, it is 
N2 again. Gas or N2 humidified It is desirable to change into a gas ambient atmosphere and to continue 
cooling. Moreover, annealing is faced and it is N2. N2 which could change the ambient atmosphere and 
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humidified all the processes of annealing after carrying out a temperature up to retention temperature 
under a gas ambient atmosphere It is good also as a gas ambient atmosphere. 
[0068] Thus, end-face polish is given to the obtained sintered compact in barrel finishing, sand 
PURASUTO, etc., the paste for external electrodes can be burned on it, and the external electrode 4 is 
formed. The baking conditions of the paste for external electrodes are humidified N2. H2 It is desirable 
to consider as for [ 10 minutes ] - about 1 hour at 600-800 degrees C in mixed gas. And a pad layer is 
formed by performing plating etc. on the external electrode 4 if needed. In addition, what is necessary is 
just to prepare the paste for external electrodes like the above-mentioned paste for internal electrode 
layers. 

[0069] Thus, the stacked type ceramic condenser of manufactured this invention is mounted on a printed 
circuit board etc. with a pewter etc., and is used for various electronic equipment etc. 
[0070] in addition, this invention is not limited to the operation gestalt mentioned above, within the 
limits of this invention, can be boiled variously and can be changed. For example, although the stacked 
type ceramic condenser was illustrated as electronic parts concerning this invention with the operation 
gestalt mentioned above, if it has the dielectric layer which it is not limited to a stacked type ceramic 
condenser, but is constituted fi-om a dielectric porcelain constituent of the above-mentioned presentation 
as electronic parts concerning this invention, it is good anything. 
[0071] 

[Example] Hereafter, although this invention is explained based on a still more detailed example, this 
invention is not limited to these examples. 

[0072] {{Ba(l-x) Cax} 0} A generated by sol gel composition as an example 1 start raw material (Ti(l- 
y) Zry) B 02 The principal component which consists of the dielectric oxide of the presentation shown 
was used. The notations A, Bx, and y which show the presentation ratio in the formula showing a 
principal component suited the relation of the relation of 0.990 <=A/B<1.000, 0.01<=x<=0.25, and 
0.1<=y<=0.3. In addition, the mean particle diameter of the above-mentioned dielectric oxide was 0.4 
micrometers, and the maximum grain size was 1.5 micrometers. 

[0073] Moreover, MnC03 which is an accessory constituent Y2 03 V2 05 And W03 and Si02 As an 
additive (the mean particle diameter of 0.5 micrometers of the whole additive, maximum grain size 3.3) 
In the mole ratio shown in Table 1, on 900 degrees C and the conditions of 3 hours, wet grinding was 
respectively carried out with the ball mill for 16 hours, and temporary baking was carried out in the 
atmospheric-air ambient atmosphere, and after that, wet grinding was carried out with the ball mill for 
20 hours for the crack, and it considered as the additive of an accessory constituent. And a principal 
component, an accessory constituent, and Li2 C03 With the ball mill, wet grinding was carried out and 
the dielectric materials of the barium titanate system of sample numbers 1-34 shown in Table 1 were 
obtained for 16 hours. Moreover, it is Li2 to an accessory constituent. C03 Except in addition having 
carried out temporary baking, it is the same approach as the above, and the dielectric materials of the 
barium titanate system of a sample number 35 shown in Table 1 were obtained. 
[0074] 
[Table 1] 
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[0075] Using each of the dielectric materials of these sample numbers 1-35, with the compounding ratio 
shown below, ball mill mixing was carried out using the ball made from a zirconia, and it slurred and 
considered as the paste for dielectric layers. That is, it is the compounding ratio of the dielectric- 
materials:100 weight section, the acrylic resin:5.0 weight section, the benzyl-butyl-phthalate:2.5 weight 
section, the mineral spirit:6.5 weight section, the acetone:4.0 weight section, the trichloroethane:20.5 
weight section, and the methylene chloride:41.5 weight section. 

[0076] Next, with the compounding ratio shown below, it kneaded with 3 rolls, and it slurred and 
considered as the paste for internal electrodes. That is, they are the nickel:44.6 weight section, the 
terpineol:52 weight section, the ethyl cellulose:3 weight section, and the benzotriazol:0.4 weight section. 
Using these pastes, as it was the following, the laminating mold ceramic chip capacitor 1 shown in 
drawing 1 was manufactured. 

[0077] First, the sheet of 16-micrometer thickness was formed with the doctor blade method etc. on the 
carrier film using the paste for dielectric layers, the paste for internal electrodes was used on this, and 
the intemal electrode was printed. Then, the above-mentioned sheet was exfoliated from the carrier film, 
two or more sheet laminating of the sheet on which the intemal electrode was inscribed was carried out. 
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and pressurization adhesion was carried out. In addition, the number of laminatings of a dielectric layer 
2 was ten layers. Subsequently, after cutting a layered product in predetermined size, debinder 
processing, baking, and heat treatment were continuously performed on condition that the following. 
[0078] debinder processing programming-rate: - 20 degrees C/[ an hour and ], retention 
temperature:250 degree C, holding-time:2 hours, and the object for ambient atmospheres - gasiair. 
[0079] baking programming-rate: the temperature shown in retention temperature: of 200 degrees 
C /and each, and Table 2 an hour, holding-time:2 hours, and cooling temperature: - N2 
gas:humidification of was done for ambient atmospheres an hour 300 degrees C / H2 Mixed gas and 
oxygen tension: 10-8atm. 

[0080] heat treatment retention temperature: - 1000 degrees C, holding-time:3 hom-s, and cooling 
temperature: - N2 gas:humidification of was done for ambient atmospheres an hour 300 degrees C / Gas 
and oxygen tension: 10-7atm. 

[0081] In addition, it carried out to humidification of each gas for ambient atmospheres at the water 
temperature of 0-75 degrees C using WETTA. 

[0082] After grinding the end face of the obtained sintered compact with sandblasting, the In-Ga alloy 
was applied and the electrode for a trial was formed. Thus, the size of the manufactured stacked 
capacitor 1 was 3.2mmxl.6mmx0.6mm, and the thickness of 10 micrometers and an intemal electrode 3 
of the thickness of a dielectric layer 2 was 2 micrometers. 

[0083] The property of this stacked capacitor was inputted with the base temperature of 25 degrees C, 
the signal of the fi-equency of IkHz and measurement electrical-potential-difference LOVrms was 
inputted with the digital LCR meter (4274made from YHP A), and electrostatic capacity and dielectric 
loss tandelta were measured. Specific-inductive-capacity epsilonr of dielectric porcelain was computed 
in consideration of the sample dimension and electrostatic capacity of dielectric porcelain of a stacked 
capacitor. 

[0084] In addition, to the stacked capacitor, the direct current voltage of lOV was impressed for 1 
minute, and the insulation resistance value measured it. Moreover, the pressure up of the breakdown 
voltage was carried out by 3 V/S, and it measured the electrical potential difference on which the current 
100mA or more flowed. As evaluation, in order to create the small capacitor of a high dielectric 
constant, specific-inductive-capacity epsilonr is an important property, and made 8000 or more good. 
Dielectric loss tandeha is an important property, in order to realize thin film-ization of a dielectric layer 
2 and to create the small capacitor of a high dielectric constant, and it made 8% or less good. An 
insulation resistance value is 1x107. More than omega was made good. Breakdown voltage made good 
more than lOOV (7v/(micrometer)). Moreover, these characteristic values were calculated from the 
average of the value measured usin^ the n= 10 sample number of capacitors. 
[0085] Moreover, the elevated-temperature load life (accelerated aging of insulation resistance) of a 
capacitor was measured by holding in the impression condition with a direct current voltage of 8v 
[/micrometer ] at 200 degrees C. This elevated-temperature load life was performed about ten stacked 
capacitor samples, and was evaluated by measuring time amount until it results short from impression 
initiation of the capacitor which short-circuited first. It becomes especially important [ life ], in case an 
elevated-temperature load life carries out lamination of the dielectric layer, and time amount until it 
results short from impression initiation used 40 hours or more as the excellent article. 
[0086] Moreover, it is the content of Li in the dielectric layer in each capacitor sample Li2 By O 
conversion, it measured by atomic absorption analysis. Furthermore, the capacitor sample was cut and it 
observed whether there would be any way piece of an intemal electrode. These results were shown in 
Table 2. 
[0087] 
[Table 2] 
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[0088] In Table 1 and 2, * mark was put especially on the sample number equivalent to the desirable 
example of this invention. As shown in Table 1 and 2, the laminating mold ceramic chip capacitor of 
this invention is Li2 as sintering acid. Even if calcinated at the low temperature of 1 140 degrees C by 
having used O, 8000 or more were the specific-inductive-capacity epsilonr. Moreover, Li2 as sintering 
acid Since the sintered compact with what [ precise ] has not added O (sample numbers 2 and 3) is not 
obtained, it turns out that the laminating mold ceramic chip capacitor of the degree of sintering in low 
temperature of this invention is improving. 

[0089] When were independently experimented about the temporary baking temperature of an accessory 
constituent, and calcinated at the elevated temperature 1200 degrees C or more, the crack of an 
accessory constituent became difficult and it became clear that it was unsuitable forward. 
[0090] Moreover, like a sample number 35, when temporary baking of an accessory constituent and the 
Li was carried out beforehand at coincidence, it was checked that the effectiveness of low-temperature 
baking decreases sharply, a sample number 35 is compared with a sample number 20, and coincidence 
understands it for them, when temporary baking of an accessory constituent and the Li is carried out 
beforehand - as - a near presentation — burning temperature — 100 degrees C or more — going up -- an 
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electrode - also breaking off - being observed was checked. 
[0091] 

[Effect of the Invention] As explained above, the dielectric porcelain constituent which according to this 
invention has a high dielectric constant although baking at the temperature of 1200 degrees C or less is 
possible at a non-oxidizing atmosphere, and its manufacture approach can be offered. Moreover, 
according to this invention, low-temperature baking is possible and electronic parts, such as a chip 
capacitor whose accelerated aging of insulation resistance moreover improved, can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to amelioration, the electronic parts using the dielectric 
porcelain constituent as a dielectric layer, and those manufacture approaches of the dielectric porcelain 
constituent used as a dielectric layer of for example, a laminating mold ceramic condenser etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, a laminating mold ceramic condenser carries out the 
laminating of the green sheet of two or more sheets which printed conductive paste on the green sheet 
which consists of a predetermined dielectric porcelain constituent, and printed this conductive paste 
calcinates a green sheet and an internal electrode in one, and is formed. And what is indicated by the 
patent number No. 2787746 of a high capacity ingredient for example, by the ceramic capacitor is 
conventionally known as a nonreducible dielectric porcelain constituent which can use base metal as an 
internal electrode. 

[0003] The dielectric porcelain constituent indicated by this official report is {(Ba(l-x) Cax Sry ) O} A. 
(Ti(l-z) Zrz ) B 02 Let the dielectric oxide shown be a principal component. However it is 1 000 
<=A/B<1.020, 0.01<=x<=0.25, 0<=y<=0.05, and 0.05<=z<=0.20. 

[0004] However, in this dielectric porcelain constituent, a high burning temperature of 1220 degrees C 
or more is required for baking of what can suppress the reduction reaction of the dielectric materials 
generated at the time of baking. 

[0005] Moreover, what is indicated by JP, 10-279353, A, JP,6-14496,B, and JP,4-367559,A is known in 
recent years as a dielectnc porcelain constituent in which low-temperature baking is possible In JP 6- 
14496,B, it IS {(Ba(l-x) Cax ) 0} m. (Ti(l-y-z) Ziy Rz ) 02-z/2 The principal component with which it 
IS expressed, and Si02 Li2 The dielectric porcelain constituent which comes to calcinate mixture with 
the addition component which consists of O and MO (MO is BaO etc.) is indicated. However, R in a 
principal component is rare earth elements, such as Y, and is 1 .00<=m<=l .04. 
[0006] Temporary baking of the principal component is carried out at 1200 degrees C, temporary 
quenching of the addition component is carried out to this official report at 1000 degrees C, the 
temporary-quenching powder of a principal component and an addition component is mixed, a slurry is 
formed with this mixed powder, and it fabricates in a predetermined configuration, and has indicated 
that a sintered compact is obtained by calcinating at 1 150 degrees C 

[0007] Moreover, in JP,4-367559,A, it is m(Ba(l-x) Cax ) (Ti(l-y) Ziy ) n. 03 The porcelain constituent 
expressed with +aMl+bM2+cM3 is indicated. However, as for compounds, such as Mn, and M2 Ml is 
[ the compound of Si and M3 ] the compounds of Y. 

[0008] this official report - BaC03 CaC03 Ti02 Zr02 Si02 Y2 03 etc. - powder is mixed, temporary 
quenching of this powder is carried out at 1050-1240 degrees C, a Plastic solid is produced using this 
temporary-quenching powder, and it is indicated by calcinating at 1300-1400 degrees C that a sintered 
compact is obtained. In these dielectric porcelain constituents, even if it calcinates by the reducing 
atmosphere, porcelain is not returned, but a long lasting chip capacitor can be obtained 
[0009] Moreover, in JP.10-279353,A, it is {(Ba(l-x) Cax) 0} A. (Ti(l-y) Zry ) B 03 It considers as a 
pnncipal component and the dielectric porcelain constituent which contains the oxide of Y, Li, B, or Si 
as an accessory constituent is indicated. However, it is 0.990 <=A/B<1.02, 0.01<=x<=0 10 and ' 
0.l5<=y<=0.25. Furthermore, in JP,1 1-130531,A, it is {(Ba(l-x) Cax) 0} A. (Ti(l-y) Zry ) B 03 It 
considers as a pnncipal component and the dielectric porcelain constituent which contains the oxide of 
Y, Si, Ba, and calcium as an accessory constituent is indicated. However, it is 0.98 <=A/B<1.01, 
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0.01<=x<=0.10, and 0.15<=y<=0.25. 

[001 0] However, in the dielectric porcelain constituent shown in these official reports, while there was a 
problem in respect of lamination, technical problems, like buming temperature is high occurred 
[001 1 ] A laminating mold ceramic chip capacitor carries out the laminating of the paste for internal 
electrodes, and the paste for dielectric layers by the sheet method, print processes, etc., really carries out 
coincidence baking, and is usually manufactured. Generally, although Pd and Pd alloy are used, since Pd 
is expensive, comparatively cheap nickel and nickel alloy are being used for an internal electrode By 
the way when forming an mtemal electrode with nickel or nickel alloy, if it calcinates in atmospheric 
air, an electrode will oxidize. 

[0012] For this reason, generally after the debinder is calcinating by oxygen tension lower than the 
balanced oxygen tension of nickel and NiO. In this case, in order to attain ebumation of dielectric 
matenals, it is usually Si02 as sintering acid. It is added. Moreover, in order to prevent the fall of the 
insulation resistance by reduction of a dielectric layer etc., addition, calcium permutation, etc. of Mn are 

periormea. 

[0013] However, compared with the laminating mold chip capacitor which has the internal electrode 
made from Pd calcmated and manufactured in atmospheric air, the laminating mold chip capacitor 
which has an intemal electrode made from nickel or nickel alloy had the overwhebningly short life of 
insulation resistance, and had the problem of being unreUable. 

[0014] However, this problem contains the dielectric oxide which was proposed by this invention person 
etc. and which has a certain specific presentation as a principal component. The dielectric materials 
which earned out the amount addition of specification of the one or more kinds chosen from the 
compound which turns into these oxides after the oxide of Y, Gd, Tb, Dy, Zr, V, Mo, Zn Cd Ti Sn 
and P and/or baking. It was mostly solvable with the laminating mold ceramic chip capacitor which' 
^S"^ 1 ^j"? ^^^f"'"^*'"^ *® electrode material of nickel or nickel alloy, and calcinated it 

(JP,3-1331 16,A). That is, as shown in this official report, when adding Y etc. as an accessory 
constituent, compared with the chip capacitor with the conventional additive-free dielectric materials 
the life increased by about 2 to 10 times, and it became clear that the dependability which was excellent 
to some extent was acquired. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the dielectric porcelain constituent which according to this 
invention has a high dielectric constant although baking at the temperature of 1200 degrees C or less is 
possible at a non-oxidizing atmosphere, and its manufacture approach can be offered. Moreover, 
according to this invention, low-temperature baking is possible and electronic parts, such as a chip 
capacitor whose accelerated aging of insulation resistance moreover improved, can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in a laminating mold ceramic chip capacitor 
equipped with the dielectric layer of the above presentations, there is a problem that ebumation is not 
carried out at less than 1400 degrees C, and it is Si02 as sintering acid at the former there. It used and 
low temperature-ized baking of the above-mentioned porcelain constituent was enabled. 
[0016] However, it is [ as opposed to / like before / a principal component (A/B<1) ] Si02 as sintering 
acid. When a ratio was made [ many ], semi-conductor-ization was produced and there was a problem 
that insulation resistance was also low and accelerated aging was also short. 
[0017] The purpose of this invention is offering the dielectric porcelain constituent which has a high 
dielectric constant, and its manufacture approach by the non-oxidizing atmosphere, although baking at 
the temperature of 1200 degrees C or less is possible. Moreover, low-temperature baking is possible for 
the purpose of this invention, and it is offering electronic parts, such as a chip capacitor whose 
accelerated aging of insulation resistance moreover improved. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In the dielectric porcelain constituent with which the artificer of this 
invention etc. is used as a dielectric layer of electronic parts, such as a laminating mold ceramic chip 
capacitor Compared with the dielectric porcelain constituent of addition, such as Y, baking at low 
temperature is enabled further and dependability is raised more to one layer. Moreover, by this high- 
reliability-ization As a result of examining wholeheartedly the dielectric porcelain constituent which 
makes lamination 10 micrometers or less possible for a dielectric layer, in the dielectric porcelain 
constituent of a specific presentation, it came to complete a header and this invention for the ability of 
the purpose of this invention to be attained by pinpointing the range of a presentation ratio. 
[0019] Namely, the dielectric porcelain constituent concerning this invention {{Ba(l-.x) Cax [ ]} 0} A 
(Ti(l-y) Zry) B 02 The principal component containing the dielectric oxide of the presentation shown, It 
has an accessory constituent including one or more kinds chosen fi-om the compound which turns into 
these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or 
baking, said accessory constituent -- the constituent whole - receiving ~ oxide conversion - 0.001-5- 
mol % - it is contained and the notations A, Bx, and y which show the presentation ratio in the formula 
showing said principal component are characterized by having the relation of 0.990 <=A/B<1.000, 
0.01<=x<=0.25, and 0.1<-y<=0.3. 

[0020] the compound which tums into an oxidation compound of Li after the oxidation compound of Li, 
and/or baking to the whole constituent preferably in the dielectric porcelain constituent concerning this 
invention - oxide (Li2 O) conversion - 0.01-1 5-mol % - it contains. 

[0021] In the dielectric porcelain constituent concerning this invention, the dielectric porcelain 
constituent after baking contains the oxidation compound of Li, and 0.01-10000 ppm of becoming 
compounds by oxide (Li2 O) conversion after the oxidation compound of Li, and/or baking preferably. 
The content of the oxidation compound of Li and the becoming compound is measured by atomic 
absorption analysis etc. after the oxidation compound of Li in the dielectric porcelain constituent after 
baking, and/or baking. 

[0022] The manufacture approach of the dielectric porcelain constituent concerning this invention The 
process which carries out temporary baking of the accessory constituent including one or more kinds 
chosen from the compound which tums into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking at 500-1000 degrees C beforehand. The fine particles 
obtained by this temporary baking, and {{Ba(l.x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 It has the process 
which mixes the principal component containing the dielectric oxide of the presentation shown. 
[0023] In the manufacture approach of the dielectric porcelain constituent concerning this invention, it 
has fiirther the process which mixes the oxidation compound of Li, and the becoming compound 
preferably after the powder obtained at said temporary baking process, the oxidation compound of Li, 
and/or baking. 

[0024] The electronic parts concerning this invention are electronic parts which have a dielectric layer. 
Said dielectric layer {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The principal component containing 
the dielectric oxide of the presentation shown, It has an accessory constituent including one or more 
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kinds chosen from the compound which turns into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, 
Mo, Zn, Cd, Ti, Sn, W, Mn, Si, and P, and/or baking, said accessory constituent ~ the constituent whole 
- receiving - oxide conversion 0.001-5-mol % - it is contained and the notations A, Bx, and y which 
show the presentation ratio in the formula showing said principal component are characterized by having 
the relation of 0.990 <=A/B<1.000, 0.01<=x<=0.25, and 0.1<=y<=0.3. 

[0025] In the electronic parts concerning this invention, said dielectric layer contains the oxidation 
compound of Li, and 0.01-10000 ppm of becoming compounds by oxide (Li20) conversion after the 
oxidation compound of Li, and/or baking preferably. 

[0026] The manufacture approach of the electronic parts concerning this invention Sr, Y, Gd, The 
process which carries out temporary baking of the accessory constituent including one or more kinds 
chosen from the compound which tums into these oxides after the oxide of Tb, Dy, V, Mo, Zn, Cd, Ti, 
Sn, W, Mn, Si, and P, and/or baking at 500-1000 degrees C beforehand, The fine particles obtained by 
this temporary baking, and {{Ba(l-x) Cax [ ]} 0} A (Ti(l-y) Zry) B 02 The process which mixes the 
principal component containing the dielectric oxide of the presentation shown, It has the process which 
produces a dielectric paste using the mixed fine particles, the process which produces the paste for 
internal electrodes, the process which carries out the laminating of said dielectric paste and the paste for 
internal electrodes by tums, and the process which calcinates said dielectric paste and the paste for 
internal electrodes by which the laminating was carried out by tums. 

[0027] In the manufacture approach of the electronic parts concerning this invention, it has fiirther the 
process which mixes the oxidation compoimd of Li, and the becoming compound preferably after the 
powder obtained at said temporary baking process, the oxidation compound of Li, and/or baking. 
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OPERATION 



[Function] Its accelerated aging of insulation resistance also improves more than 40 hour (200 degrees 
C, DC8v/micrometer) while being able to calcinate the dielectric porcelain constituent concerning this 
mvention at 1000-1200-degree C low temperature. Moreover, in electronic parts, such as a chip 
capacitor which uses the dielectric porcelain constituent concerning this invention as a dielectric layer, 
the way piece and **** of an internal electrode decrease and the effectiveness which carries out 
reinforcement is acquired. 

[0029] Moreover, by the manufacture approach of the dielectric porcelain constituent concerning this 
invention, though baking at low temperature is more possible than before, the high sintered compact of 
compactness is obtained. 

[0030] Furthermore, by the manufacture approach of the electronic parts concerning this invention, 
though baking at low temperature is more possible than before, the dielectric layer which consists of the 
high sintered compact of compactness is obtained, moreover, the way piece and **** of an internal 
electrode decrease and the effectiveness which carries out reinforcement is acquired 
[0031] ^ 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown m a drawing. Drawing 1 is the important section sectional view of the stacked type ceramic 
condenser concerning 1 operation gestalt of this invention. 

[0032] As shown in stacked type ceramic condenser drawing 1 , the stacked type ceramic condenser 1 as 
electromc parts concerning 1 operation gestalt of this invention has the capacitor element body 10 of a 
configuration of that the laminating of a dielectric layer 2 and the internal electrode layer 3 was carried 
out by tums. The external electrode 4 of the internal electrode layer 3 arranged by turns inside the 
component body 10 and the pair through which it flows respectively is formed in the both ends of this 
capacitor element body 10. Although there is especially no lunit in the configuration of the capacitor 
element body 10, it usually considers as the shape of a rectangular parallelepiped. Moreover, although 
what is necessary is for there to be especially no limit also in the dimension, and just to consider as a 
suitable dimension according to an application, it is usually x(0.6-5.6mm) (0.3-5.0mm) x (0 3-1 9mm) 
extent. 

[0033] The laminating of the internal electrode layer 3 has been carried out so that each end face may be 
exposed to the front face of two edges where the capacitor element body 10 counters by tums. It is 
formed in the both ends of the capacitor element body 10, it connects with the exposure end face of the 
internal electrode layer 3 arranged by tums, and the extemal electrode 4 of a pair constitutes a capacitor 
circuit. 

[0034] Dielectric layer 2 dielectric layer 2 contains the dielectric porcelain constituent of this invention. 
The dielectiic porcelain constituent of this invention is { {Ba(l-x) Cax [ ]} 0} A. (Ti(l-y) Zry) B 02 It 
has a principal component containing the dielectric oxide of the presentation expressed, and an 
accessory constituent including one or more kinds chosen from the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Mn, Si, and P. Under the present circumstances, the amount of oxygen (O) may be 
deflected from the science stoichiometry presentation of the above-mentioned formula a little. 
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[0035] X are 0.10 or less [ 0.05 or more ] preferably 0.25 or less [ 0.01 or more ] among the above- 
mentioned formula. Moreover, y is 0.2 or less [ 0.1 or more ] preferably 0.3 or less [ 0.1 or more ]. 
Moreover, A/B is 0.999 or less [ 0.995 or more ] preferably less than [ 0.990 or more ] 1.000. 
[0036] In this presentation, although x expresses calcium atomic number, this calcium acts as an element 
which raises an insulation resistance value while mainly acting as sintering stability. When x becomes 
less than 0.01, burning temperature becomes 1250 degrees C or more, and an insulation resistance value 
is 1 xl 07. If it will be less than omega and x exceeds 0.25, specific inductive capacity cannot be less than 
8000, and it can be satisfied with neither of the cases of the basic property as a stacked type ceramic 
condenser. Therefore, the value of x has the desirable range of 0.01<=x<=0.25. 
[0037] In said empirical formula, although y expresses the atomic number of Zr, this Zr acts as a shifter 
which mainly moves the Curie point to a low temperature side. If dielectric loss will exceed 8% if y 
becomes less than 0.1, and y exceeds 0.3, specific inductive capacity cannot be less than 8000, and it can 
be satisfied with neither of the cases of the basic property as laminating ceramic KONDE <= NSA. 
Therefore, the value of y has the desirable range of 0.1<=y<=0.3. 

[0038] If A/B becomes less than 0.99, while abnormality grain growth of a dielectric layer will arise in 
said empirical formula at the time of baking, an insulation resistance value is 1x107. If it becomes under 
omega and A/B exceeds 1.00, a degree of sintering will fall and a precise sintered compact will not be 
obtained. Therefore, the range of A/B of 0.99 <=A/B<1 .00 is desirable. And a different point fi-om the 
conventional dielectric porcelain constituent is in adding an accessory constituent in A/B<1, and the 
point which adds Li oxidation compound. 

[0039] Thus, by adding an accessory constituent, low-temperature baking can be attained without 
degrading the dielectric characteristics in the range of A/B<1 of a principal component, the poor 
dependability at the time of carrying out lamination of the dielectric layer can be reduced, and 
reinforcement can be attained. 

[0040] In this invention, if an accessory constituent becomes less than [ 0.001 mol % ] to the whole 
constituent, a degree of sintering will fall and a precise sintered compact will not be obtained. Moreover, 
when five-mol % is exceeded, an insulation resistance value is 1x107. It will be less than omega and the 
basic property as a stacked type ceramic condenser cannot be satisfied, this accessory constituent is 
chosen firom the compound which turns into these oxides after the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, 
Zn, Cd, Ti, Sn, W, Nbi, Si, and P, and/or baking — one or more kinds are included three or more kinds 
preferably, this accessory constituent ~ the constituent whole - receiving ~ oxide conversion - it is - 
0.001-5-mol % - it is contained. By including such an accessory constituent in the above-mentioned 
mol % range, the elevated-temperature load life of a ceramic condenser with the dielectric layer which 
calcinates a constituent and is obtained improves. 

[0041] Preferably the compoimd which tums into an oxide by the oxide of manganese, and/or baking as 
an accessory constituent oxide (MnO) conversion - 0.03-2-mol % ~ desirable ~ 0.2-1.3-mol % ~ They 
are oxide (Y2 03 ) conversion about the compound which tums into an oxide more preferably by 0.2- 
0.4-mol the oxide of % and an yttrium and/or, and baking. They are oxide (V2 05 ) conversion 
preferably about 0.08-0.45-mol % and the compound which tums into an oxide more preferably by 0.2- 
0.4-moI the oxide of % and vanadium and/or, and baking. 0.05-0.5-mol % - They are oxide (W03 ) 
conversion about 0.005-0.5-mol % and the compound which tums into an oxide preferably by 0.01-0.1- 
mol the oxide of % and a tungsten and/or, and baking. 0.005-0.3-mol % - desirable - 0.01-0.2-mol % - 
more - desirable - about 0.01-0.1 mol % - it contains. By making such an accessory constituent 
contain in the above-mentioned range, especially the degree of sintering in low temperature improves. 
Moreover, nickel oxide, Nb oxide, Mg oxide, Co oxide, Hf oxide, etc. may contain about 0.5 or less % 
of the weight as the sum total of an accessory constituent in addition to the above-mentioned accessory 
constituent. 

[0042] Moreover, it is desirable to have added 0.01-15-mol % for the compound (for example, siHcic 
acid compoimd of Li) which tums into an oxide of Li after the oxidation compound of Li and/or baking 
as sintering assistant ** by oxide (Li2 O) conversion to the whole constituent with the dielectric 
porcelain constituent concerning this invention. 
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[0043] These amounts are in the inclination for the electrical property of the ceramic condenser obtained 
to fall, while the degree of sintering of a dielectric porcelain constituent will fall, if it separates from the 
above-mentioned range. In addition, although you may add directly to a dielectric porcelain constituent, 
calcinating a dielectric porcelain constituent in the controlled atmosphere containing Li can also make Li 
oxide contain in the sintered compact obtained. However, it is desirable to include Li in a controlled 
atmosphere by 0.01-150000 ppm by oxide (Li20) conversion. When it comes to less than 0.01 ppm, a 
degree of sintering falls, and a precise sintered compact is not obtained. Moreover, when it exceeds 
1 50000 ppm, an insulation resistance value is 1x107. It will be less than omega and the basic property as 
a stacked type ceramic condenser cannot be satisfied. 

[0044] After carrying out temporary baking of the above-mentioned accessory constituent at 500-1000 
degrees C beforehand, its approach of carrying out adding after mixing into a principal component is 
desirable to low-temperature baking, and its approach of carrying out adding after mixing of this 
accessory constituent and the oxidation compound of Li into a principal component is still more 
desirable to low-temperature baking. 

[0045] As a result of measuring by atomic absorption analysis etc., the dielectric layers after baking 
obtained by these approaches are the oxide (Li2 O) conversion about Li, and it is still more preferably 
desirable preferably 1-5000, and to contain 1-500 ppm preferably especially 0.01-10000 ppm. 
[0046] In addition, what is necessary is just to determine suitably terms and conditions shown in 
drawing 1 , such as the number of laminatings of a dielectric layer 2, and thickness, according to the 
purpose or an application. Moreover, a dielectric layer 2 consists of a grain and 1% or less of a grain 
boundary phase, and a certain thing is [ the mean particle diameter of the grain of a dielectric layer 2 ] 
desirable about 1-5 micrometers. 

[0047] This grain boundary phase usually uses as a component the oxide of the quahty of the material 
which constitutes dielectric materials or an internal electrode ingredient, the oxide of the quality of the 
material added separately, and the oxide of the quality of the material mixed as an impurity still in 
process, and usually consists of glass thru/or glassiness. 

[0048] Although especially the electric conduction material contained in the internal electrode layer 3 
internal-electrode layer 3 is not limited, since the component of a dielectric layer 2 has reducibility- 
proof, base metal can be used. As a base metal used as electric conduction material, nickel or nickel 
alloy is desirable. As a nickel alloy, the alloy of one or more sorts of elements and nickel which are 
chosen from Mn, Cr, Co, and aluminum is desirable, and, as for nickel content in an alloy, it is desirable 
that it is 95 % of the weight or more. In addition, in nickel or nickel alloy, various minor constituents, 
such as P, Fe, and Mg, may be contained about 0.1 or less % of the weight. Although what is necessary 
is just to determine the thickness of an internal electrode layer suitably according to an application etc., 
it is usually especially desirable that it is about 1-2.5 micrometers 0.5-5 micrometers. 
[0049] Although especially the electric conduction material contained in the extemal electrode 4 
external electrode 4 is not limited, Cu, Cu alloy, nickel, nickel alloy, etc. are usually used. In addition, of 
course, Ag, an Ag-Pd alloy, etc. are usable. In addition, cheap nickel, Cu(s), and these alloys are used 
with this operation gestalt. Although the thickness of an extemal electrode should just be suitably 
determined according to an application etc., it is usually desirable that it is about 10-50 micrometers. 
[0050] The stacked type ceramic condenser using the dielectric porcelain constituent of manufacture 
approach this invention of a stacked type ceramic condenser is manufactured by printing or imprinting 
and calcinating an extemal electrode, after producing the Green chip by usual print processes and the 
usual sheet method using a paste and calcinating this like the conventional stacked type ceramic 
condenser. Hereafter, the manufacture approach is explained concretely. 

[0051] The paste for dielectric layers may be the coating of the organic system which kneaded the 
dielectric raw material and the organic vehicle, and may be the coating of a drainage system. 
[0052] According to the presentation of the dielectric porcelain constituent concerning this invention 
mentioned above, the raw material which constitutes a principal component, the raw material which 
constitutes an accessory constituent, and the raw material which constitutes sintering acid if needed are 
used for a dielectric raw material. As a raw material which constitutes a principal component, the 
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compound which turns into an oxide by the oxide of Ti, Ba, Sr, calcium, and Zr and/or baking is used, it 
is chosen out of the compound which turns into an oxide by the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, 
Cd, Ti, Sn, W, Mn, Si, and P, and/or baking as a raw material which constitutes an accessory constituent 
-- three or more kinds of single oxides or multiple oxides are used preferably. [ one or more kinds of] 
As a raw material which constitutes sintering acid, the compound which turns into an oxide by the oxide 
of Li and/or baking is used. As a compound which turns into an oxide by baking, a carbonate, a nitrate, 
an oxalate, an organometallic compound, etc. are illustrated, for example. Of course, an oxide and the 
compound which turns into an oxide by baking may be used together. 

[0053] As for these raw material powder, a thing with a mean particle diameter of about 0.0005-5 
micrometers is usually used. What is necessary is just to perform it as follows, for example, for 
obtaining dielectric materials from such raw material powder. 

[0054] First, a start raw material is blended with a predetermined quantitative ratio, for example, wet 
blending is carried out with a ball mill etc. Subsequently, it is made to dry with a spray dryer etc., 
temporary quenching is carried out after that, and the dielectric oxide of the above-mentioned formula 
which constitutes a principal component is obtained. In addition, 500-1000 degrees C of temporary 
quenching are 500-1300 degrees C usually preferably performed in air at 800-1000 degrees C still more 
preferably for about 2 to 10 hours. Subsequently, it grinds until a jet mill or a ball mill makes 
predetermined particle size, and dielectric materials are obtained. An accessory constituent and sintering 
acid (Si02 or Li2 O) carry out temporary baking of the principal component independently, and are 
mixed by the obtained dielectric materials, respectively. A desired property will not be acquired if it 
carries out also including an accessory constituent at the time of temporary baking of this principal 
component. Moreover, an accessory constituent and Li2 Temporary baking performed including O also 
reduces the effectiveness of low-temperature baking by half An accessory constituent and Li2 If 
temporary baking of the O is carried out at coincidence, Li compound will be generated and it will 
become reniarkable highly reacting a fall or burning temperature with a principal component. 
[0055] Additives, such as a binder used in case the paste for dielectric layers is adjusted, a plasticizer, a 
dispersant, and a solvent, may be various things. Moreover, a glass frit may be added for the paste for 
dielectric layers. As a binder, for example as a plasticizer, ethyl cellulose, abietic-acid resin, poly vinyl 
butyral, etc. for example, as a dispersant, an abietic-acid derivative, diethyl oxalic acid, a polyethylene 
glycol, a polyalkylene glycol, FUTARU acid ester, FUTARU acid dibutyl, etc. For example, a glycerol, 
an octadecyl amine, a trichloroacetic acid, oleic acid. As solvents, such as OKUTA diene, ethyl oleate, a 
mono-oleic acid glycerol, a triolein acid glycerol, glyceryl tristearate, and a MENSEDEN oil, toluene,'a 
terpineol, butyl carbitol, a methyl ethyl ketone, etc. are mentioned, for example. A dispersant is made, 
and in case this paste is calcinated, the rate that dielectric materials occupy to the whole paste is made' 
into about 50 - 80 % of the weight, in addition in a binder, a solvent makes a plasticizer about 20 - 50 % 
of the weight 0.01 to 5% of the weight 0.01 to 5% of the weight two to 5% of the weight. And said 
dielectric materials, these solvents, etc. are mixed, for example, it kneads with 3 rolls etc., and considers 
as a paste (slurry). 

[0056] In addition, what is necessary is just to knead the drainage system vehicle made to dissolve a 
water-soluble binder, a water-soluble dispersant, etc. in water, and a dielectric raw material, in using the 
paste for dielectric layers as the coating of a drainage system. Especially the water-soluble binder used 
for a drainage system vehicle is not Umited, for example, should just use polyvinyl alcohol, a cellulose, 
water-soluble acrylic resin, etc. 

[0057] The paste for internal electrode layers kneads and prepares the various oxide used as the 
conductor ingredient which consists of various conductive metals or an alloy, or the conductor 
ingredient described above after baking, an organometallic compound, resinate, etc. and an organic 
vehicle. 

[0058] Such mixture is used for nickel or nickel alloy pan as a conductor material used in case the paste 
for internal electrodes is manufactured. Especially a hmit does not have such a conductor material in the 
configurations, such as the shape of a globular shape and a piece of Lynn, and the thing of these 
configurations may mix it. Moreover, 0.1-10 micrometers of about 0.1-1-micrometer things should just 
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usually be preferably used for the mean particle diameter of conductor material, 
[0059] An organic vehicle contains a binder and a solvent. As a binder, each well-known thing, such as 
ethyl cellulose, acrylic resin, and butyral resin, is usable, for example. A binder content is made into 
about 1 - 5 % of the weight. As a solvent, each well-known thing, such as a terpineol, butyl carbitol, and 
kerosine, is usable, for example. A solvent content is made into about 20 - 55 % of the weight to the 
whole paste. 

[0060] Thus, the laminating of the paste for internal electrode layers and the paste for dielectric layers 
which were obtained is carried out by tums by print processes, the repHca method, the green sheet 
method, etc., respectively. When you use print processes, it exfohates from a substrate and let them be a 
layered product, after carrying out laminating printing on substrates, such as PET, and cutting the paste 
for dielectric layers, and the paste for internal electrode layers in a predetermined configuration. 
Moreover, when using the sheet method, after forming a green sheet using the paste for dielectric layers 
and printing the paste for internal electrode layers on this, the laminating of these is carried out and it 
considers as a layered product. 

[0061] Next, after cutting the layered product obtained by doing in this way in predetermined layered 
product size, debinder processing and baking are performed. And in order to make a dielectric layer 2 
reoxidate, it heat-treats. 

[0062] Although what is necessary is just to perform debinder processing on condition that usual, when 
using base metal, such as nickel and nickel alloy, for the conductor ingredient of an internal electrode 
layer, it is desirable to carry out on condition that the following especially. 

programming-rate: ~ 5-300 degrees C/hour - especially - 10-50 degrees C/[ an hour and ] and retention 
temperature:200-400 degree C - especially - 250-350 degrees C, and holding-time:0.5 - 20 hours - 
especially — 1 - 10 hours, and ambient atmosphere : Inside of air. 
[0063] The following conditions of baking conditions are desirable. 

programming-rate: ~ 50-500 degrees C/hour ~ especially ~ 200-300 degrees C/[ an hour and ] and 
retention temperature: 1000-1200 degree C - especially - 1100-1200 degrees C, and holding-time:0.5 - 
8 hours - especially - 1 - 3 hours, and cooling rate: - N2 controlled atmosphere :humidification of was 
done especially an hour 200-300 degrees C /an hour 50-500 degrees C / H2 Mixed gas etc. 
[0064] However, especially the oxygen tension in the air ambient atmosphere at the time of baking is 
10-7 to 10-13 10 to 7 or less atms. It is desirable to carry out in atm. It is in the inclination for an internal 
electrode layer to oxidize if said range is exceeded, and when oxygen tension is too low not much, the 
electrode material of an internal electrode layer is in a lifting and the inclination which breaks off about 
abnormality sintering. 

[0065] As for heat treatment after baking, it is desirable to perform retention temperature or a maximum 
temperature as 900-1 100 degrees C. It is in the inclmation for nickel of an internal electrode to oxidize if 
it is in the inclination for a life to become [ the retention temperature at the time of heat treatment, or a 
maximum temperature ] short since said under range of oxidation of dielectric materials is inadequate 
and said range is surpassed, and to react not only with capacity falling but with a dielectric base, and for 
a life to also become short. The oxygen tension in the case of heat treatment is 10-4-10-7atm more 
preferably 10 to 8 or more atms. It is desirable. Under in said range, when reoxidation of a dielectric 
layer 2 is difficult and surpasses said range, it is in the inclination for the internal electrode layer 3 to 
oxidize. And the foUowmg conditions of other heat treatment conditions are desirable. 
[0066] holding-time: — 0 - 6 hours - especially - 2 - 5 hours, and cooling rate: - N2 gas:humidification 
of was especially done for ambient atmospheres an hour 100-300 degrees C /an hour 50-500 degrees C / 
Gas etc. 

[0067] In addition, N2 What is necessary is just to use WETTA etc., in order to humidify gas, mixed 
gas, etc. In this case, about 0-75 degrees C of water temperature are desirable. Moreover, debinder 
processing, baking, and heat treatment may perform each continuously, or may be performed 
independently. It is desirable to change an ambient atmosphere after debinder processing, when it 
calcinates by having changed [ without cooling ] the ambient atmosphere and carried out the 
temperature up to the retention temperature in the case of baking continuously, it subsequently cools and 
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the retention temperature of heat treatment is reached when performing these continuously, and to heat- 
treat. On the other hand, when performing these independently, baking is faced, and it is N2 to the 
retention temperature at the time of debinder processing. Gas or N2 humidified After it is desirable to 
change an ambient atmosphere and to continue a temperature up further, after carrying out a temperature 
up under a gas ambient atmosphere and it cools to the retention temperature at the time of annealing, it is 
N2 again. Gas or N2 humidified It is desirable to change into a gas ambient atmosphere and to continue 
cooling. Moreover, annealing is faced and it is N2. N2 which could change the ambient atmosphere and 
humidified all the processes of annealing after carrying out a temperature up to retention temperature 
under a gas ambient atmosphere It is good also as a gas ambient atmosphere. 
[0068] Thus, end-face polish is given to the obtained sintered compact in barrel finishing, sand 
PURASUTO, etc., the paste for external electrodes can be burned on it, and the external electrode 4 is 
formed. The baking conditions of the paste for external electrodes are humidified N2. H2 It is desirable 
to consider as for [ 10 minutes ] - about 1 hour at 600-800 degrees C in mixed gas. And a pad layer is 
formed by performing plating etc. on the external electrode 4 if needed. In addition, what is necessary is 
just to prepare the paste for extemal electrodes like the above-mentioned paste for internal electrode 
layers. 

[0069] Thus, the stacked type ceramic condenser of manufactured this invention is mounted on a printed 
circuit board etc. with a pewter etc., and is used for various electronic equipment etc. 
[0070] in addition, this invention is not limited to the operation gestalt mentioned above, within the 
limits of this invention, can be boiled variously and can be changed. For example, although the stacked 
type ceramic condenser was illustrated as electronic parts concerning this invention with the operation 
gestah mentioned above, if it has the dielectric layer which it is not limited to a stacked type ceramic 
condenser, but is constituted from a dielectric porcelain constituent of the above-mentioned presentation 
as electronic parts concerning this invention, it is good anything. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although this invention is explained based on a still more detailed example, this 
invention is not limited to these examples. 

[0072] { {Ba(l-x) Cax} 0} A generated by sol gel composition as an example 1 start raw material (Ti(l- 
y) Zry) B 02 The principal component which consists of the dielectric oxide of the presentation shown 
was used. The notations A, Bx, and y which show the presentation ratio in the formula showing a 
principal component suited the relation of the relation of 0.990 <=A/B< 1.000, 0.01<=x<=0.25, and 
0.1<=y<=0.3. In addition, the mean particle diameter of the above-mentioned dielectric oxide was 0.4 
micrometers, and the maximum grain size was 1.5 micrometers. 

[0073] Moreover, MnC03 which is an accessory constituent Y2 03 V2 05 And W03 and Si02 As an 
additive (the mean particle diameter of 0.5 micrometers of the whole additive, maximum grain size 3.3) 
In the mole ratio shown in Table 1, on 900 degrees C and the conditions of 3 hours, wet grinding was 
respectively carried out with the ball mill for 16 hours, and temporary baking was carried out in the 
atmospheric-air ambient atmosphere, and after that, wet grinding was carried out with the ball mill for 
20 hours for the crack, and it considered as the additive of an accessory constituent. And a principal 
component, an accessory constituent, and Li2 C03 With the ball mill, wet grinding was carried out and 
the dielectric materials of the barium titanate system of sample numbers 1-34 shown in Table 1 were 
obtained for 16 hours. Moreover, it is Li2 to an accessory constituent. C03 Except in addition having 
carried out temporary baking, it is the same approach as the above, and the dielectric materials of the 
barium titanate system of a sample number 35 shown in Table 1 were obtained 
[0074] 
[Table 1] 
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[0075] Using each of the dielectric materials of these sample numbers 1-35, with the compounding ratio 
shown below, ball mill mixing was carried out using the ball made from a zirconia, and it slurred and 
considered as the paste for dielectric layers. That is, it is the compoxmding ratio of the dielectric- 
materials: 100 weight section, the acrylic resin:5.0 weight section, the benzyl-butyl-phthalate:2.5 weight 
section, the mineral spirit:6.5 weight section, the acetone:4.0 weight section, the trichloroethane:20.5 
weight section, and the methylene chloride:41.5 weight section. 

[0076] Next, with the compounding ratio shown below, it kneaded with 3 rolls, and it slurred and 
considered as the paste for internal electrodes. That is, they are the nickel:44.6 weight section, the 
terpineol:52 weight section, the ethyl celluIose:3 weight section, and the benzotriazol:0.4 weight section. 
Using these pastes, as it was the following, the laminating mold ceramic chip capacitor 1 shown in 
drawing 1 was manufactured. 

[0077] First, the sheet of 16-micrometer thickness was formed with the doctor blade method etc. on the 
carrier film using the paste for dielectric layers, the paste for internal electrodes was used on this, and 
the internal electrode was printed. Then, the above-mentioned sheet was exfoliated from the carrier film, 
two or more sheet laminating of the sheet on which the internal electrode was inscribed was carried out, 
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and pressurization adhesion was carried out. In addition, the number of laminatings of a dielectric layer 
2 was ten layers. Subsequently, after cutting a layered product in predetermined size, debinder 
processing, baking, and heat treatment were continuously performed on condition that the following. 
[0078] debinder processing programming-rate: - 20 degrees C/[ an hour and ], retention 
temperature:250 degree C, holding-time:2 hours, and the object for ambient atmospheres - gas:air. 
[0079] baking programming-rate: the temperature shown in retention temperature: of 200 degrees 
C /and each, and Table 2 an hour, hoIding-time:2 hours, and cooling temperature: — N2 
gas:humidification of was done for ambient atmospheres an hour 300 degrees C / H2 Mixed gas and 
oxygen tension: 10-8atm. 

[0080] heat treatment retention temperature: - 1000 degrees C, holding-time:3 hours, and cooling 
temperature: - N2 gas:humidification of was done for ambient atmospheres an hour 300 degrees C / Gas 
and oxygen tension: 10-7atm. 

[0081] In addition, it carried out to humidification of each gas for ambient atmospheres at the water 
temperature of 0-75 degrees C using WETTA. 

[0082] After grinding the end face of the obtained sintered compact with sandblasting, the In-Ga alloy 
was applied and the electrode for a trial was formed. Thus, the size of the manufactured stacked 
capacitor 1 was 3.2mmxl.6mmx0.6mm, and the thickness of 10 micrometers and an intemal electrode 3 
of the thickness of a dielectric layer 2 was 2 micrometers. 

[0083] The property of this stacked capacitor was inputted with the base temperature of 25 degrees C, 
the signal of the frequency of IkHz and measurement electrical-potential-difference l.OVrms was 
inputted with the digital LCR meter (4274made from YHP A), and electrostatic capacity and dielectric 
loss tandelta were measured. Specific-inductive-capacity epsilonr of dielectric porcelain was computed 
in consideration of the sample dimension and electrostatic capacity of dielectric porcelain of a stacked 
capacitor. 

[0084] In addition, to the stacked capacitor, the direct current voltage of lOV was impressed for 1 
minute, and the insulation resistance value measured it. Moreover, the pressure up of the breakdown 
voltage was carried out by 3 V/S, and it measured the electrical potential difference on which the current 
100mA or more flowed. As evaluation, in order to create the small capacitor of a high dielectric 
constant, specific-inductive-capacity epsilonr is an important property, and made 8000 or more good. 
Dielectric loss tandelta is an important property, in order to realize tWn film-ization of a dielectric layer 
2 and to create the small capacitor of a high dielectric constant, and it made 8% or less good. An 
insulation resistance value is 1x107. More than omega was made good. Breakdown voltage made good 
more than lOOV (7v/(micrometer)). Moreover, these characteristic values were calculated from the 
average of the value measured using the n= 10 sample number of capacitors. 
[0085] Moreover, the elevated-temperature load Hfe (accelerated aging of insulation resistance) of a 
capacitor was measured by holding in the impression condition with a direct current voltage of 8v 
[/micrometer ] at 200 degrees C. This elevated-temperature load life was performed about ten stacked 
capacitor samples, and was evaluated by measuring time amount until it results short from impression 
initiation of the capacitor which short-circuited first. It becomes especially important [ Ufe ], in case an 
elevated-temperature load life carries out lamination of the dielectric layer, and time amount until it 
results short from impression initiation used 40 hours or more as the excellent article. 
[0086] Moreover, it is the content of Li in the dielectric layer in each capacitor sample Li2 By 0 
conversion, it measured by atomic absorption analysis. Furthermore, the capacitor sample was cut and it 
observed whether there would be any way piece of an intemal electrode. These results were shown in 
Table 2. 
[0087] 
[Table 2] 
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[0088] In Table 1 and 2, * mark was put especially on the sample number equivalent to the desirable 
example of this invention. As shown in Table 1 and 2, the laminating mold ceramic chip capacitor of 
this invention is Li2 as sintering acid. Even if calcinated at the low temperature of 1 140 degrees C by 
having used O, 8000 or more were the specific-inductive-capacity epsilonr. Moreover, Li2 as sintering 
acid Since the sintered compact with what [ precise ] has not added O (sample nxmibers 2 and 3) is not 
obtained, it turns out that the laminating mold ceramic chip capacitor of the degree of sintering in low 
temperature of this invention is improving. 

[0089] When were independently experimented about the temporary baking temperature of an accessory 
constituent, and calcinated at the elevated temperature 1200 degrees C or more, the crack of an 
accessory constituent became difficuh and it became clear that it was unsuitable forward. 
[0090] Moreover, like a sample number 35, when temporary baking of an accessory constituent and the 
Li was carried out beforehand at coincidence, it was checked that the effectiveness of low-temperature 
baking decreases sharply, a sample number 35 is compared with a sample number 20, and coincidence 
understands it for them, when temporary baking of an accessory constituent and the Li is carried out 
beforehand — as - a near presentation — burning temperature — 100 degrees C or more — going up — an 
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electrode ~ also breaking off - being observed was checked. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view of the stacked type ceramic condenser concerning 1 
operation gestalt of tiiis invention. 
[Description of Notations] 

1 - Stacked type ceramic condenser 
10 - Capacitor element body 

2 - Dielectric layer 

3 -- Intemal electrode layer 

4 - External electrode 



[Translation done.] 
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DRAWINGS 



[Drawin g 1] 
Ml 




; 1 




[Translation done.] 
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